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Development and Assessment of a Continuing Education Unit in Quantitative
Literacy for High School STEM Teachers
Abstract
Influencing the teaching of quantitative literacy at all levels of education can be difficult due to the many
demands placed on educators. In a continuing education course, public high school science teachers
participated in a pilot study of a program on quantitative literacy, involving defining quantitative literacy,
how it is beneficial to students, examples of quantitative literacy education, and how it may be supported
in the science classroom. Surveys administered before and after the unit indicate an improvement in the
teachers’ understanding of quantitative literacy, and a follow-up survey indicates that the unit impacted
classroom practice. Results support the conclusion that this program for secondary educators in science
fields has a positive effect on their willingness and ability to teach quantitative literacy and may be an
effective approach to supporting numeracy education at the secondary level.
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McClure: Quantitative Literacy Unit for High School STEM Teachers

Introduction
As Lynn Steen declared, every teacher is a teacher of mathematics (2007). In order
for every teacher to teach mathematics, they must have an understanding of the
quantitative literacy of their students and how to effectively convey related
mathematical concepts in the classroom. For students to develop quantitative
literacy skills, they must be introduced to the universal nature of quantitative
literacy through introduction to quantitative topics through multiple courses, and in
contexts appropriate to each subject. However, these necessities may be difficult
for multiple reasons. In order to allow for effective quantitative literacy education
in their fields, teachers need to be introduced to quantitative literacy, educated
about the benefit to their students, made comfortable in conveying numerical topics
and strategies, and given tools to be able to teach subject topics in a way that
enforces their students’ development of quantitative literacy.
Secondary education is an appropriate level at which to guide students in a
greater exploration of quantitative literacy. Using subject-specific analysis can help
develop an understanding of contexts where quantitative communication is
appropriate. Typically in secondary school, students become more exposed to
mathematical questions in context (word problems) and are required to apply their
mathematical knowledge to solve problems in new situational contexts. A recent
study has shown that traditional mathematics courses may not be effective in
developing quantitative reasoning skills (Agustin et al. 2012). Courses focusing on
the application of mathematical concepts in different contexts may both aid in
developing quantitative reasoning and develop a deeper understanding of
mathematical principles. In applying mathematics to solve numerical problems,
students must identify the problem type and translate quantitative information from
the problem into a mathematical context (Geary 2000). As such, secondary
schooling is a candidate level for integrating additional quantitative literacy
concepts into the curriculum.
To support student understanding of quantitative literacy in the classroom,
teachers must have an understanding of quantitative literacy, and how to develop
these skills in their students. Teacher behaviors in the classroom, especially those
which support higher-order thinking skills, have been found to have a larger
influence on student achievement in mathematics than other factors such as student
socioeconomic status and teacher professional development (Wenglinsky 2001).
Some initiatives show potential to increase the teaching of quantitative literacy in
schools but may be limited to pre-service teachers (Watson 2011; Forgasz et al.
2017). For a more effective integration of numerical topics into the curriculum,
continuing education courses for current teachers may be a venue for introducing
methods on integrating quantitative literacy into their teaching.
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To support teaching quantitative literacy at the secondary level, a five-week
quantitative literacy workshop was developed to introduce high school science
teachers to quantitative literacy. As five weeks is a short amount of time to cover
any topic in depth, this workshop was intended to pilot a program in teacher
education to assess whether the approach used could have a positive impact on how
these teachers view and address quantitative literacy in the classroom. The content
of the unit was based around multiple representations of quantitative data and how
approaches using multiple representations may benefit student understanding
(Kaput 1989; de Jong et al. 1998). The workshop was presented in a hybrid inperson and distance learning format as a unit of a larger continuing education
course. Surveys were administered to the participants before and after the course to
assess the teachers’ experiences in the program and their attitudes about
emphasizing quantitative literacy in their classrooms. Recent work by Nuhfer et al.
has shown that these self-assessments may provide valid information of the
respondents’ abilities and proficiencies (2017).

Course Format
The quantitative literacy unit was taught as the first unit of a six-month continuing
education course for current high school teachers of biology, chemistry, and physics
in the public school system of Birmingham, Alabama. There were two cohorts in
this program: Fall 2013–Spring 2014 and Fall 2014–Spring 2015. The quantitative
literacy unit started the course with a five-week unit with weekly assignments,
followed by a five-month subject-specific focus for teachers of each discipline. The
quantitative literacy unit included specific goals considered to be the most
important objectives of the pilot in order to introduce the teachers to quantitative
literacy in a short time. The stated goals of the course were focused on developing
the teachers’ understanding of quantitative literacy and how these topics may be
implemented in their classrooms. The stated goals were:
1. Be able to define quantitative literacy.
2. Be able to describe how an individual’s quantitative literacy may be
assessed.
3. Be able to explain how quantitative literacy is important in civic
engagement.
4. Be able to understand and explain how an understanding of quantitative
literacy is important in interpreting quantitative information in the media
or other public sources.
5. Be able to explain how collaborative work can contribute to quantitative
literacy in the classroom.
6. Be able to identify ways in which quantitative literacy may be fostered in
the classroom
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7. Be able to identify and explain how different individuals may approach
quantitative problems differently.
8. Be able to identify areas in the individual’s area of expertise in which
quantitative literacy is important.
The unit started with an introductory in-person session, followed by five
weekly online assignments and feedback, and a final in-person meeting at the
conclusion of the quantitative literacy unit. The in-person meetings were used to
foster discussion and exploration of quantitative literacy, while the online
assignments were based on assigned readings and individually assigned activities.
Another in-person meeting at the end of the six-month course was used for a final
assessment of the course (Figure 1).

Figure 1. Structure of the high school teacher continuing education course

For the first class meeting, a lecture on quantitative literacy was delivered (1)
defining quantitative literacy, (2) differentiating quantitative literacy and
mathematics, (3) examining characteristics of quantitatively literate individuals, (4)
presenting a study showing a correlation between quantitative literacy to full-time
employment (Rivera-Batiz 1992), and (5) comparing quantitative literacy to the
Next Generation Science Standards and the Common Core State Standards for
Mathematics. Participants then completed a guided inquiry activity as a group to
introduce them to quantitative literacy concepts, and they were given two articles
to read for the first weekly assignment—Steen (2007) and Hallett (2003). For the
first week’s assignment, participants were asked to fill out a worksheet with their
impressions of the articles, how they have seen quantitative literacy used in their
classrooms, and difficulties that students have in their classes when they lack
quantitative literacy skills.
For the second assignment, participants were asked to complete a story
problem and write down all of their thoughts and efforts as they worked through
the problem. The problem, drawn from Watson (2011), was selected due to its
difficulty and ability to be solved through a variety of different strategies. After
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completing the problem, participants were asked to scan their work and e-mail it to
the instructor who collected these recorded responses and removed participant
names before redistributing them the following week.
For the third week’s activity, a podcast lecture of the Rule of Four was
presented to describe how different approaches may be used to present quantitative
data (Make It Real Learning Company 2012). Each participant was given two
worked solutions from the previous week’s activity to examine each for how the
solver used numerical, graphical, symbolic, and verbal approaches to solve his or
her problem. The distributed solutions included both correct and incorrect answers
to the problem and were selected to give a variety of numerical answers to illustrate
different approaches to the same problem. Each participant was asked to complete
a worksheet analyzing the responses to these different approaches and the
advantages of each approach.
For the fourth week, participants were given a copy of their own completed
problem from week 2, along with a solution to the problem. The participants were
also provided with a quantitative literacy rubric to complete a self-assessment of
their approach to the problem from Fresno State University (2014). With this selfassessment, the participants were challenged to identify how they approached the
problem and recognize how other quantitative approaches could be used in order to
solve the problem.
In the final weekly assignment, participants were asked to complete a
worksheet in which they were to (1) select a standard from the Common Core State
Standards for Mathematics which they believed was especially important for their
students, (2) indicate how it fits into the content that they teach, (3) share what
difficulties they have seen students have with this standard, and (4) explain how
they could use multiple approaches from the Rule of Four to help their students
grasp this concept. This final assignment was designed for them to identify an
application of quantitative literacy in the curriculum and how it may impact their
students’ performance.
The final session for the course was a second in-person meeting. In this session,
a short lecture was presented on misrepresentations of quantitative information in
the media, how quantitative data may be used to mislead the public, and appropriate
questions to ask about quantitative information presented in the media. Participants
then worked in groups on worksheets designed to foster critical analysis of data
presented in various media sources.
During the two in-person meetings from the first and last weeks of the unit,
surveys were administered to gauge the participants’ familiarity with quantitative
literacy and their opinions on quantitative skills. A follow-up survey was also
conducted at the completion of the continuing education course (five months after
the completion of the quantitative literacy unit) to determine if the quantitative

https://scholarcommons.usf.edu/numeracy/vol13/iss2/art1
DOI: https://doi.org/10.5038/1936-4660.13.2.1300

4

McClure: Quantitative Literacy Unit for High School STEM Teachers

literacy unit at the beginning of the course had any long-term effect on the teachers’
attitudes about quantitative literacy and classroom practice.

Survey Instruments
All participants in the program and study were current teachers in the Birmingham,
Alabama public school system and participated in the program while earning
continuing education credits. This program was advertised in the public school
system, and 17 teachers enrolled in the program in the first year, with 19 enrolling
in the second year. Only those participants present in the program meetings at both
survey times (12 participants in each cohort) were able to be included in the data
analysis.
The pre-unit survey for the course consisted of nine statements to which
participants rated their agreement on a seven-point Likert-type scale (Likert 1932).
The possible responses ranged from “Strongly Agree” to “Strongly Disagree” for
each statement. The same set of survey statements was used in the pre-unit and
post-unit surveys to allow for a comparison of participants’ opinions through the
course. The questions probed the participants’ understanding of quantitative
literacy, feelings of the importance of quantitative literacy, and knowledge of how
to support quantitative skills for their students. With the common set of statements,
changes in attitudes about quantitative literacy for participants could be determined.
The post-unit survey also assessed participants’ agreement with 14 additional
statements and solicited free-response reactions to the quantitative literacy unit.
Analysis of responses was limited to those who completed at least half of the
weekly assignments for the unit, so were judged to adequately participate in the
program (7 of the 12 participants in each cohort were present for both the pre- and
post-unit assessments). Finally, five months after the quantitative literacy unit had
concluded, a survey including six statements about classroom practice and a freeresponse section was administered at the close of the continuing education course.
The survey instruments were designed to gather information on the
participants’ self-assessment of whether the aforementioned goals were met
through the program. Due to the short timeline and small sample size, validity and
reliability of the survey instruments was not able to be established.

Results and Discussion
In the pre-unit and post-unit surveys, program participants were asked to rate their
agreement with nine statements, using a seven-point Likert-type survey with
responses ranging from “Strongly Agree” (1) to “Strongly Disagree” (7). For
participants completing the pre-unit and post-unit surveys, responses on the paired
questions were compared using the Wilcoxon Signed-Rank Test (1945). Results are
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presented in Table 1, divided by cohort. A lower post-unit mean response indicates
greater agreement with each statement after the unit than before. Twelve
participants in each cohort completed both the pre-unit and post-unit surveys,
allowing for comparison of their responses. In the Wilcoxon Signed-Rank Test, N
represents the number of individuals whose responses changed between these two
surveys, and those surveys are used for further analysis. Statistical significance is
indicated by the magnitude of W for N<10, and by the z-score for N≥10.
Table 1
Pre-/Post-Survey Question Comparisons for the Quantitative Literacy Unit
Survey prompt

Pre-unit mean
response

Post-unit mean
response

N

W

z-score

1) I believe that I have a firm understanding of
what quantitative literacy means. (Goal 1)

3.3 +/- 1.0 (‘14)
3.9 +/- 1.4 (‘15)

1.7 +/- 0.6 (‘14)
1.9 +/- 0.3 (‘15)

11
11

66
77

2.91
3.40

2) I am able to reliably assess the level of
quantitative literacy that my students possess.
(Goal 2)

3.5 +/- 1.1 (‘14)
4.1 +/- 1.6 (‘15)

2.6 +/- 0.9 (‘14)
2.3 +/- 0.7 (‘15)

10
9

41
45

2.06
2.64

3) Quantitative skills are important in daily
life. (Goal 4)

1.4 +/- 0.7 (‘14)
1.6 +/- 0.5 (‘15)

1.5 +/- 0.5 (‘14)
1.3 +/- 0.5 (‘15)

7
8

-7
18

-0.63
1.23

4) In my classes, the students need a good
understanding of quantitative relationships to
succeed. (Goal 8)
5) Quantitative literacy has strong links to the
assessments that are used in my school. (Goal
8)

1.5 +/- 0.5 (‘14)
2.7 +/- 1.3 (‘15)

1.9 +/- 0.8 (‘14)
1.8 +/- 0.6 (‘15)

6
7

-21
22

-2.25
1.82

2.8 +/- 1.1 (‘14)
2.6 +/- 0.8 (‘15)

2.5 +/- 1.1 (‘14)
2.3 +/- 1.1 (‘15)

10
11

7
24

0.33
1.04

6) I have knowledge of how to help students
build quantitative skills. (Goal 6)

3.5 +/- 1.1 (‘14)
4.2 +/- 1.6 (‘15)

2.4 +/- 0.5 (‘14)
2.3 +/- 0.9 (‘15)

9
9

45
45

2.64
2.64

7) Quantitative skills are important for
individuals to be educated members of society.
(Goal 3)

1.5 +/- 0.5 (‘14)
1.8 +/- 0.8 (‘15)

1.6 +/- 0.5 (‘14)
1.5 +/- 0.7 (‘15)

8
8

-4
15

-0.32
1.02

8) I feel that collaborative work is important in
developing quantitative skills. (Goal 5)

1.8 +/- 0.8 (‘14)
1.7 +/- 1.0 (‘15)

1.5 +/- 0.7 (‘14)
1.8 +/- 1.1 (‘15)

10
6

15
0

0.74
-0.05

9) It is important for me to stress quantitative
skills in my classes. (Goal 8)

1.4 +/- 0.5 (‘14)
2.3 +/- 1.0 (‘15)

1.6 +/- 0.7 (‘14)
1.7 +/- 0.7 (‘15)

5
9

-9
29

-1.28
1.69

Changes in response were significant to the 95% confidence level or greater
for four of the nine statements on the pre-term and post-term surveys for the 2014
cohort, with three changes being positive (greater agreement) and one being
negative. The 2015 cohort showed significant changes in five of the nine
statements, all indicating an improvement in participant beliefs about aspects of
quantitative literacy. The questions generating evidence of improvement were:
1) I believe that I have a firm understanding of what quantitative literacy means
(‘14 and ‘15).
2) I am able to reliably assess the level of quantitative literacy that my students
possess (‘14 and ‘15).
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4) In my classes, the students need a good understanding of quantitative
relationships to succeed (negative in ’14; positive in ’15).
6) I have knowledge of how to help students build quantitative skills (‘14 and
‘15).
9) It is important for me to stress quantitative skills in my classes (‘15).
Overall, these results show a significant improvement in the agreement with
these statements for participants over the term of the quantitative literacy unit. The
changing agreement with these statements was positive in all cases, except for
statement 4 in the 2014 cohort. Although this change was negative in 2014, a
positive change was observed in the 2015 cohort for the same statement. In
examining the statement level of agreement with this statement prior to the
quantitative literacy unit, there was a greater agreement with the statement at the
beginning of the 2014 cohort program, so a decrease in the agreement with the
statement would be easier to observe. Data analysis with the combined cohorts
shows no significant change in attitudes, as the different results in the two cohorts
in the opposite directions then negate the overall change.
It is noted that three of the other survey questions (3, 7, and 8) had high
agreement prior to the quantitative literacy unit (Strongly Agree or Agree for most
participants), so it is acknowledged that a significant increase in participants’
agreement with these statements would be difficult to observe with the small
sample size. The survey responses indicated that several of the goals of the
quantitative literacy unit were supported, and the participants found it to be helpful
in achieving these goals.
For each of the Likert-type statements on the post-unit survey without
corresponding pre-unit statements, the percentage of respondents for each level of
agreement with the statements were tabulated. For ease of analysis, responses were
grouped as positive (“Strongly Agree” or “Agree”), neutral (“Somewhat Agree” to
“Somewhat Disagree”), or negative (“Disagree” or “Strongly Disagree”). Percent
of participants responding in these divisions for the surveys for each cohort are
presented in Table 2. The goals associated with each of the survey questions are
noted next to each question in the table.
In the post-unit surveys, the majority of the participants selected “Strongly
Agree” or “Agree” with each of the statements, indicating strong support for the
goals of the quantitative literacy unit. The one question to which the majority of
participants selected “Agree Somewhat” through “Strongly Disagree” was the
statement indicating that the work for the unit was excessive. Therefore, the
workload for the unit was judged to be appropriate for the majority of the
participants in the program.
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100% (‘14)
100% (‘15)

11) In this unit, my knowledge of how to help
students build quantitative literacy skills has
increased. (Goal 6)
12) I found this unit to be interesting.
13) I would recommend this course to my colleagues
who are science teachers. (Goal 8)
14) I am more likely to use collaborative work in
helping students to develop quantitative skills and/or
discipline-specific knowledge. (Goal 5)
15) I believe I am better able to analyze quantitative
information presented publicly and offer a critique on
its validity. (Goal 4)
16) The amount of time required in order for me to
complete assignments was excessive.
17) I am more likely to stress quantitative skills in
my classes. (Goal 8)

71% (‘14)
86% (‘15)

29% (‘14)
14% (‘15)

86% (‘14)
100% (‘15)
86% (‘14)
100% (‘15)

14% (‘14)

83% (‘14)
86% (‘15)

17% (‘14)
14% (‘15)

71% (‘14)
71% (‘15)

29% (‘14)
29% (‘15)

14% (‘14)

43% (‘14)
71% (‘15)

71% (‘14)
86% (‘15)

29% (‘14)
14% (‘15)

14% (‘14)

18) I have a better understanding of different
approaches individuals may take to solve quantitative
problems. (Goal 7)
19) This unit was beneficial to my development as an
educator.

86% (‘14)
86% (‘15)

14% (‘14)
14% (‘15)

86% (‘14)
100% (‘15)

14% (‘14)

20) The format of the E3 online quantitative literacy
course was appropriate for me.

86% (‘14)
86% (‘15)

14% (‘14)
14% (‘15)

21) My understanding of quantitative literacy is
improved through this unit. (Goal 1)

100% (‘14)
100% (‘15)
86% (‘14)
71% (‘15)
83% (‘14)
71% (‘15)

14% (‘14)
29% (‘15)
17% (‘14)
29% (‘15)

22) I am better able to assess students’ quantitative
literacy skills. (Goal 2)
23) The course instructor provided effective feedback
to me.

Disagree
or
Strongly
Disagree

10) I would be better able to explain to a friend/
colleague what quantitative literacy means. (Goal 1)

Agree Somewhat
or
Neutral
or
Disagree
Somewhat

After completing the quantitative literacy unit in this
program…

Strongly Agree
or
Agree

Table 2
Post-Unit Survey of Attitudes of Quantitative Literacy Unit Participants*

43% (‘14)
29% (‘15)

*Note: N=7 in each cohort.

The post-unit survey also asked participants to rate the overall unit as Excellent
(3 responses), Very Good (8), Good (2), Fair (0), or Poor (0). Additionally,
participants were asked to state why they gave these ratings. Their responses are
listed below.
• I learned a lot of important information.
• I believe better feedback could have been given & more discussions.
• I thought this was fabulous. By having me reflect on my own quantitative literacy skills, I
was better able to understand student thinking.
• I got a better understanding of quantitative literacy because of the lessons.
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• My eyes were opened, and I was made aware of the details of QL. Before this course, I
really did not have an understanding of the topic. It is very important, and this course has
helped me understand its importance.
• The material covered was interesting and made me think about how I present data to my
students.
• The instructor was very informative and knowledgeable of the content. The course work
was relevant & pertinent. It included videos which spoke to my learning style.

At the end of the continuing education course and five months after completion
of the quantitative literacy unit, a second follow-up survey was completed to
determine if the quantitative literacy unit had a lasting effect on the participants.
This five-month post-course survey consisted of six statements to which
participants rated their agreement on a seven-point Likert-type scale in addition to
a free-response section allowing for additional reflections on the quantitative
literacy unit. As in the previous survey instrument, participants who completed
fewer than half of the assignments in the course were excluded due to their possible
lack of familiarity with the unit assignments and objectives.
For each of the survey questions on the post-course survey, the percentage of
respondents for each category is tabulated in Table 3.

1) The quantitative literacy unit was an appropriate
topic to start with in this program.
2) As a result of the quantitative literacy unit, I have
changed my classroom practice to integrate some of
the ideas communicated. (Goal 6)
3) Since the start of this program, I have discussed
quantitative literacy with colleagues. (Goal 1)
4) I have added classroom materials or activities to
emphasize quantitative literacy to my students in
some topics. (Goal 6)
5) I have worked to evaluate (formally or
informally) the quantitative literacy of my students.
(Goal 2)
6) In reflecting back on this program, the
quantitative literacy unit was beneficial for me as an
educator. (Goal 8)
*Note: N=7 in 2014; N=6 in 2015

100% (‘14)
83% (‘15)

17% (‘15)

86%(‘14)
67% (‘15)

14%(‘14)
33% (‘15)

86%(‘14)
67% (‘15)

14% (‘14)
33% (‘15)

100% (‘14)
83% (‘15)

17% (‘15)

57% (‘14)
50% (‘15)

43% (‘14)
50% (‘15)

100% (‘14)
83% (‘15)

17% (‘15)

Disagree
or
Strongly
Disagree

Agree
Somewhat
or
Neutral
or
Disagree
Somewhat

Please mark the appropriate box indicating your
level of agreement with each of the following
statements as they pertain to the Quantitative
Literacy unit of the AMSTI program.

Strongly
Agree
or
Agree

Table 3
Survey of Attitudes of Quantitative Literacy Unit Participants Following Completion of the Continuing
Education Course*

The five-month post-course survey was included to determine if the unit had
any long-term effects on classroom practice for the participants. On these surveys,
the majority of the respondents indicated that their classroom practice relating to
goals 1, 2, 6, and 8 had changed as a result of the unit. The results from the fivemonth post-course survey suggest the quantitative literacy unit influenced the
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participants to develop the way they present quantitative information to their
students and resulted in changes in their individual classrooms in supporting
quantitative literacy.
Four participants in 2014 and two in 2015 also responded to the free-response
portion, sharing their comments about the quantitative literacy unit:
At the beginning of this program I did not know what quantitative literacy was, but now I
have found myself trying to incorporate it more in my lessons. Need more suggestions on
how to create more activities using these skills. (2014)
It was helpful b/c it helped me learn to better evaluate my students and address any of my
own issues. (2014)
The quantitative literacy helped me to teach my students how to use mathematical concepts
to reinforce understanding of science, as well as master levels of comprehension in
mathematics. (2014)
It was definitely eye-opening for me. The unit provided ways for me to analyze my students
& then help them to increase their quantitative literacy. I was able to get a better grasp of
how to do this in my specific content area. It also helped me to recognize my own level &
to be more observant of real life examples. (2014)
It was difficult for me to incorporate this into my classroom. Taking the time to create
lesson plans that are related to chemistry & incorporate QL would be a good addition. I do
feel that I have these skills/understanding that I can incorporate in planning future lessons.
(2015)
I thought the information shared was enlightening. I really loved the illustration (real-world
examples) given to address how numbers may sway our thinking. I will incorporate more
quantitative literacy in my future courses. (2015)

Conclusions and Significance of the Study
Overall the described continuing education unit met many of the goals that were
considered in the design of the unit. The majority of high school teachers who
participated in the program indicated improvement of their understanding of
quantitative literacy and increased use of quantitative literacy in their classrooms.
One of the weaknesses of the quantitative literacy unit analysis was the small
number of participants whose responses were analyzed in the survey data. This
weakness is due to the small number of program participants who completed a
majority of the assignments for the unit (seven of the twelve in each cohort).
Review of statements regarding why participants did not complete the assignments
indicated the most cited reasons for this were time constraints. Weekly assignments
were given via the Trello online project management system, but for some
participants, one week was not enough time to complete the assignment. However,
due to the short nature of the unit (five weeks) and the need to address subjectspecific content in other program units, the amount of time which could be spent
on exploring quantitative literacy topics was constrained in the continuing
education course.
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Although there were a small number of participants in the study, it is also
encouraging that, even with this small sample size, statistically significant changes
were seen in the opinions of the participants, corresponding to several of the unit
goals. Additionally, the fact that changes in classroom practice were reported for a
relatively short unit on quantitative literacy gives an indication of the effect that
these short courses may have on the practice of supporting quantitative literacy in
the classrooms. Workshops such as this one may educate teachers on how
quantitative literacy topics can be integrated into a variety of classroom
environments and give more teachers the tools to explore quantitative areas of their
subject matter.
In designing the quantitative literacy unit for this continuing education course,
some of the existing barriers to curriculum change were considered and designed
into the program. The course stressed the importance of quantitative literacy in both
the participants’ fields and in helping students to become quantitatively literate for
a greater understanding of their subjects. Outcomes in secondary education can
seem like a moving target to educators, but links to how quantitative literacy
supports current educational initiatives and standards (such as the Next Generation
Science Standards and the Common Core State Standards) may decrease the barrier
to integrating quantitative topics into the classroom. Additionally, showing links to
quantitative literacy in multiple courses may help to develop it as a habit of mind,
both for the teachers and the students, allowing students to recognize that the
exploration and understanding of numerical concepts is not limited to mathematics
courses, but pervasive in all aspects of life.
Continuing education for high school teachers may foster the growth of
quantitative literacy in secondary education. The model presented here
demonstrates that a five-week continuing education program as part of a longer
subject-specific program helped high school teachers in the natural sciences to learn
about quantitative literacy, and for some, resulted in classroom changes to support
quantitative literacy for their students. Although considered to be further afield
from mathematics than the natural sciences, continuing education courses may be
a way to support the growth of quantitative literacy education in other high school
areas, such as social studies, the arts, business and personal finance, and increased
use in technical courses. This pilot study may be useful as a framework on which
to build additional experience in teacher education and promote the fostering of
quantitative literacy in secondary education.

Acknowledgement
This work was supported in part by the Alabama Department of Education, the
Alabama Math, Science, and Technology Initiative, the Mathematics and Science

Published by Scholar Commons, 2020

11

Numeracy, Vol. 13 [2020], Iss. 2, Art. 1

Partnership Grant, and by the University of Alabama at Birmingham Department
of Chemistry where the author was a faculty member during this work.

References
Agustin, Ma Zenia, M. Agustin, P. Brunkow, and S. Thomas. 2012. “Developing
Quantitative Reasoning: Will Taking Traditional Math Courses Suffice? An
Empirical Study.” The Journal of General Education, 61 (4), 305–313.
https://doi.org/10.1353/jge.2012.0037
Common Core State Standards Initiative, “Standards for Mathematical Practice”.
Accessed 2015.
http://www.corestandards.org/Math/Practice/
de Jong, T., S. Ainsworth, M. Dobson, A. Van der Hulst, J. Levonen, P. Reimann,
J.A. Sime, M. van Someren, H. Spada, and J. Swaak. 1998. “Acquiring
Knowledge in Science and Mathematics: The Use of Multiple
Representations in Technology Based Learning Environments.” in Learning
with Multiple Representations, edited by. M. Van Someren, P. Reimann, H.
P. A. Boshuisen, & T. de Jong, 9–40. Amsterdam: Pergamon.
Forgasz, Helen J., Gilah Leder, and Jennifer Hall. 2017. “Numeracy Across the
Curriculum in Australian Schools: Teacher Education Students’ and
Practicing Teachers’ Views and Understandings of Numeracy.” Numeracy,
10 (2), Article 2.
https://doi.org/10.5038/1936-4660.10.2.2
Fresno State University, Division of Academic Affairs, Office of Institutional
Effectiveness. CSB Quantitative Rubric. Accessed 2014.
http://www.fresnostate.edu/academics/oie/documents/assesments/QuantRubri
c.pdf.
Geary, David C. 2000. “From Infancy to Adulthood: The Development of
Numerical Abilities.” European Child & Adolescent Psychiatry, 9 (2), 11–16.
https://doi.org/10.1007/s007870070004
Hallett, Deborah Hughes. 2003. “The Role of Mathematics Courses in the
Development of Quantitative Literacy” in Quantitative Literacy: Why
Numeracy Matters for Schools and Colleges, 91–98. State College, PA:
National Council on Education and the Disciplines.
Kaput, James J. 1989. “Linking Representations in the Symbol Systems of
Algebra” in Research Issues in the Learning and Teaching of Algebra, edited
by S. Wagner & C. Kieran, 167–194. Hillsdale, NJ: Lawrence Erlbaum
Associates Publishers.
https://doi.org/10.4324/9781315044378-13
Likert, Rensis. 1932. “A Technique for the Measurement of Attitudes.” Archives
of Psychology, 22 (140), 5–55.

https://scholarcommons.usf.edu/numeracy/vol13/iss2/art1
DOI: https://doi.org/10.5038/1936-4660.13.2.1300

12

McClure: Quantitative Literacy Unit for High School STEM Teachers

Madison, Bernard L. 2015. “Quantitative Literacy and the Common Core State
Standards in Mathematics.” Numeracy, 8 (1), Article 11.
https://doi.org/10.5038/1936-4660.8.1.11
Make It Real Learning Company. “Real-World Math: Make It Real Learning’s
Blog, Rule of 4.” Accessed 2012.
http://real-world-math.makeitreallearning.com/?p=53.
Next Generation Science Standards. Accessed 2015.
http://www.nextgenscience.org
Nuhfer, Edward, S. Fleisher, C. Cogan, K. Wirth, & E. Gaze. 2017. “How
Random Noise and a Graphical Convention Subverted Behavioral Scientists’
Explanations of Self-Assessment Data: Numeracy Underlies Better
Alternatives.” Numeracy, 10 (1), Article 4.
https://doi.org/10.5038/1936-4660.10.1.4
Rivera-Batiz, Francisco L. 1992. “Quantitative Literacy and the Likelihood of
Employment Among Young Adults in the United States.” The Journal of
Human Resources, 27 (2), 313–328.
https://doi.org/10.2307/145737
Steen, Lynn A. 2007. “Every Teacher Is a Teacher of Mathematics.” Principal
Leadership, 7 (5), 16–20.
Watson, Jane M. 2011. “Personal and Professional Numeracy: A Unit for PreService Teachers at the University of Tasmania.” Numeracy, 4 (1), 1–18.
https://doi.org/10.5038/1936-4660.4.1.2
Wenglinsky, Harold. 2001. “Teacher Classroom Practices and Student
Performance: How Schools Can Make a Difference.” Princeton, NJ:
Educational Testing Service. Accessed 2018.
https://www.ets.org/Media/Research/pdf/RR-01-19-Wenglinsky.pdf
https://doi.org/10.1002/j.2333-8504.2001.tb01861.x
Wilcoxon, Frank. 1945. “Individual Comparisons by Ranking Methods.”
Biometrics Bulletin, 1 (6) 80–83.
https://doi.org/10.2307/3001968

Published by Scholar Commons, 2020

13

